parative correlation in the case of civilised and uncivilised races, and further of determining, if possible, any general law connecting rela tive sexual variation and relative sexual correlation with the degree of civilisation, and so with what is probably inversely proportional to the degree of civilisation, namely, the intensity of natural selection.
The following two principles seem to flow from a study of varia tion in the organs of man :-* (а) Civilised man is more variable than uncivilised man.
(б) There is a greater equality of variation for the two sexes in uncivilised than in civilised races. Civilised woman appears, on the whole, to be slightly more variable than civilised man.
Both these principles are in accordance with the intensity of the struggle for existence-and the amount, consequently, of natural selection-being greater for uncivilised than for civilised races, and, further, greater for men than for women in the latter races.
The problem of correlation is, however, of a less simple character. While the action of selection can be shown theoretically to reduce variation, it by no means follows that it reduces correlation. Indeed, selection may increase, decrease, or reverse correlation at the very same time as it is reducing variation.t We have then the following problems to guide us in our treatment of actual statistics • (а) Is correlation more intense among civilised than among un civilised races ? (б) How does the relative correlation of the sexes differ in civilised and uncivilised races ? (c) Is there any marked prepotency of either sex in the matter of correlation ? These are the problems which the present calculations were de signed, not to definitely solve, but to illustrate.
2. Unfortunately, measurements on living members of uncivilised races are not very numerous, nor for the purposes of correlation generally very satisfactory. There are numerous measurements of skulls and some of bones, but the measurements for each individual race are, from the mathematical standpoint, but few in number. Hence, in the case of each determination of a coefficient of variation or a coefficient of correlation, the' probable error will be large. It is thus impossible to lay much stress on any individual relative difference ; we are bound to consider only the general trend of our results. In order, however, to make the probable errors as small as possible it is desirable in the case of correlation to make the coeffi cients as large as possible. Now, for measurements on the skull, the correlation is small, but, for the long bones, it is large. Hence, the latter will give better results for comparative purposes, if the series be smaller than the former. They have accordingly been selected for the present investigation. In all cases the standard deviations, coefficients of variation, and coefficients of correlation have been calculated without grouping by means of the formulae given in a memoir on " Regression, Heredity, and Panmixia.''* The standard deviations and coefficients of correlation had their errors determined by the formulae of the same memoir (pp. 26b and 275) ; the coefficients of variation have for probable error, if n be the number of measurements in the series, and V the coefficient,
or sensibly, 0'6745 since v/100 is of the order 0-05, for our pre sent investigations. It will thus be seen that the probable error of a coefficient of variation can, like that of a standard deviation, amount to a considerable percentage of its value if n be small. For example, if n -23 (case of the Aino women) it can amount to 10 per cent.; while for n = 50 (case of the French men or women) it will amount to 6'7 per cent. The probable errors of the standard deviations will also in the two cases amount to 10 and 6'7 per cent, respectivelv. On the other hand, if n be as small as 23, the pro bable error of the coeffieent of correlation will only be 2*2 per cent, of its value if r be as large as 09, and only 6'56 per cent, of its value if r = O'75. On the other hand for 50 the probable errors of r for the two cases of r = 09 and 0*75 are respectively P5 and 4*45 per cent. It thus appears that if correlation be large, or even fairly large, it can be determined with far less probable error than varia tion. The results for correlation are thus likely in the present case to be more significant than those for variation.
3. As to the material itself the French measurements are taken from a work by Dr. E. Rollet: * De la Mensuration des Os longs des Membres,' published in the ' Bibliotheque d Antliropologie Criminelle,' Lyons, 1889. The bodies from which the bones wei*e taken having passed through the post-mortem room, the sex was known without question. The right member was always taken except in tiie few cases where its length was not recorded. In these cases in order not to diminish the already small series, the left member was taken. Of the two measurements of the femur given by Rollet the longer was taken. The measurements of the Aino bones were taken from a work by Koganei in the ' Mittheilungen aus der Medicinischen Facultat der K . Japanischen Universitat,' Bd. 2-Tables, Tokio, 1894; and the same rule observed. The Japanese returns, while more extended in the variety of bones measured than the French, yet contain fewer iudividuals, and in many respects do not seem to us so reliable as the latter.* In both cases the maximum length of femur, humerus, radius, ulna, fibula, and clavicle (Fi, H, R l5 U, Fib., and Cl.) were measured. For the Aino we have in addition to the lengths (R2 and T2) of the radius and tibia from centre to centre, the length (F2) of head and neck of femur, and the scapular index (Sc.) or ratio of breadth to leugth of scapula. The Aino measure ments give the maximum length of the tibia (Ti) as well as the length from centre to centre. The French measurements give the length of the tibia, excluding the spine and including the malleolus (Ts). In order that our results might be of service to Mr. E. Warren, who is dealing at length with the Libyan long bones, the radius correlations for the Aino were calculated for R2 and not for R lf as they are in the case of the French. The results for French and Aino are not strictly comparable in this case. The same holds for the measurement of the tibia. Probably Rollet's T3 measurement corresponds more closely to Koganei's measurement No. 13 (Tx) than to his No. 14 (T2). Both Tx and T3 are greater, T2 is less than the fibula in length.
We have dealt with the Aino T2 instead of T" however, for the purpose of comparison with the Libyans.
The following tables give the chief results :-* One female humerus (No. 42) was noticed to be very discordant. As it would be excluded as a " discordant observation" by Chauvenet's criterion it was re jected ; it was afterwards found to be described in the text as deformed 
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-065 (T3) 1-100 939 (T3) 0 877 ---------------------
----------------------1
Mean of F^, T2., Fib.,H .,R o.,and TJ.
1-068 1-109 0-978 0-939
Mean of all mea surements 1-065 1-023 ----------------------------- Rate of progression of females over males in correlation = 1'065.
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5. Now the tables illustrate at once how little can be judged for the problem of variation from any single measurement when the series are so small, and the measurements do not entirely correspond. We are forced to argue only from the general trend of the whole group. On the other hand, with the exception of the clavicle and scapular index, the probable errors in the correlation are sufficiently small for fairly good inferences to be drawn.* We will deal first with the general problems with regard to sex, and then with those bearing on race.
6. Sexual Ratios.-In all cases the sexual ratio for the mean length of any bone is greater than unity. Grouping both French and Aino together, we have 17 series giving a mean sexual ratio for the long bones in civilised and uncivilised man of 1-088. This agrees well with the value 1*089 determined for a series of rather different contents in the paper on 'Variation in Man and Woman ' ( . cit., p. 374) referred to above. Turning to sexual ratio in variation, we find, for French and Aino together, the value 0976. The value as determined from about 155 series ., p.373) was 0-973 ± 0007. A special study of the long bones thus seems to confirm the result previously reached, that woman is, on the whole, slightly more variable than man. Lastly, turning to the sexual ratio in correla tion, we find that in 14 out of 22 cases, woman is more highly correlated than man, the mean sexual ratio in correlation being 0'992. So far, then, as the present results go, they seem to indicate that man, while larger, is less variable, and less highly correlated than woman.
When we take, however, race into consideration, there are additional factors which somewhat modify these conclusions. In the first place there is, of course, no suggestion that the modern French are lineal descendants of the Aino, but it does not seem an improbable supposition that the French have at one time passed through a stage somewhat similar to that primitive condition in which we now find the Aino. Assuming this for the purpose, at any rate, of comparison, we find that the transition from the uncivilised to the civilised condition is accompanied by well-marked changes in the sexual ratios. They are as follows :-(i.) Man tends to gain in size on woman.
(ii.) Woman tends to gain in variability on man. (iii.) Woman tends to gain in correlation on man.
In other words, primitive man and woman are more nearly equal in size, variability, and correlation than highly civilised man and woman. Relative to woman, man's gain in size has been accompanied by a loss in variability and in the correlation of his parts. So far as size and variability are concerned, these results are in accordance with the far wider series of measurements dealt with in the paper on * Variation in Man and Woman.' The result as to correlation was there suggested {loc. cit., p. 375) on very slight evidence. Before we make any suggestion as to the bearing of these results on natural selection it will be well to examine the racial ratios.
7. Racial Ratios.-In means both 3 and ? French are in every measurement larger than S and ? Aino, but the difference is greater for males than females. In variations the $ and ? French have pro gressed in nearly all cases on the $ and ? Aino (the tibia in the male and the ulna in the female are apparently exceptions). But while the females have progressed less rapidly than the males in absolute size, they have progressed moi'e rapidly in variation. Lastly, in correlation the French males have more correlation than the Aino males in four organs, and less in six organs, the general mean result being almost equality of correlation. On the other hand, the French females are only inferior to the Aino in one case, and the final result is a very sensible progress in correlation. The general conclusion would then be that, with increased civilisation, absolute size* and variation tend to increase; while correlation, to judge by the males, is stationary; to judge by the females, tends to increase.
It will be found somewhat difficult to reconcile these results with any simple applications of the principle of natural selection. In the first place increased variation undoubtedly suggests a lessening of the struggle for existence, and there can be no question that this increase has gone on among civilised races (see ' Variation in Man and Woman'). The lessening of the struggle has probably been greater for woman than man ; hence the principle of natural selec tion might help to explain the preponderance of variability in civi lised woman. The increase in size with civilisation seems, on the average, also incontestable. But is it the effect of lessening the struggle for existence ? The possibilities may, perhaps, be summed up as follows :-(а) The civilised races may have survived owing to their superior size. It may be a result of the struggle in the past. To this must be objected that the increase of size appears to be a progressive change still going on, and yet increase of variation should show a lessening struggle for existence.
(б) The effect of suspending natural selection may be to increase size. This would be a blow for panmixia, for we might naturally have expected a regression to the smallness of the more primitive races. It would leave unexplained the apparently smaller progress of women as compared with men, for in their case we might argue from the variation that the struggle for existence is relatively less than in the case of man.
(c) The larger size of the civilised races may be due to better food supply and better physical training: in short it may be due, not to evolution, but to better conditions of growth. This hypothesis does not involve the assumption that acquired characters are inherited. Diminish the food supply and abolish physical training and the size would sink to the level at which natural selection had left it. Physical training in civilised races being usually more adequate in the case of man than of woman would, perhaps, explain why man has progressed more rapidly in size than woman. It seems impossible, taking varia tion as a measure of the intensity of selection, to reconcile the rela tive increases in size of man and woman with any direct effect of natural selection.
8. To sum up, then, the following results seem suggested by these measurements." (i.) Civilised man has progressed generally on primitive man in size, variation, and correlation.
(ii.) This progression can hardly be accounted for by increased selection (because of the increased variation), nor by decreased selec tion (because it is inconsistent with the relative changes in male and female size). It might possibly be accounted for by decreased selec tion and improved physical conditions.
(iii.) Woman is more variable than man in civilised races.
(iv.) Woman is more highly correlated than man in civilised races.
(v.) In uncivilised races the sexes are more nearly equal in the m atter of size, variation, and correlation than in the case of civi lised races.
(vi.) It is impossible to say that civilised woman is nearer to the primitive type than civilised man, for while civilised man differs more from the primitive type than civilised woman, so far, probably, as absolute size is concerned, he has made only about half her progress in variation, and hardly any progress at all in corre lation. , (vii.) The causes (e.g., lessening of selection) which tend to increase variation may also increase correlation. In other words, the intensity of the struggle for existence is not necessarily a measure of the intensity of correlation.* The measurements made by Mr. Warren on the Libyans, the results of which he has kindly favoured us with, are, on the whole, fairly in accordance with the above conclusions. He finds for the Mean of the sexual ratio of the means .... 1'092 ,, " " the variations . 1*028 " " " the correlations 1*068
The corresponding quantities for the French a re : 1*109, 0*939, 0*956, or, we concluded, that in passing from uncivilised to civilised peoples, from Libyan to French, the men gain on the women in sizehere very slightly, and the women gain upon the men very markedly in variation and correlation.
These results are merely suggestions, but they may possibly serve to emphasise the importance of a careful measurement of the long bones of, say, 100 members of both sexes for a series of civilised and uncivilised races. In the former case at least there does not appear to be any real difficulty, except the need of co-operation, in obtaining * The mathematical theory of selective correlation shows that the close selection of an organ, say the femur, may actually tend to reduce the correlation between two other organs, say the humerus and the radius.
